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ABSTRACT 

The Australasian Eucla cod, Euclichthys polynemus McCulloch, family Euclichthyidae, is described for the first time from 
the New Caledonian Exclusive Economic Zone where it appears to be restricted to seamount “B”  (24°55’S, 168°21 ’E) on the 
northern Norfolk Ridge southeast of New Caledonia. The Eucla cod is superficially very similar to morid cods (family 
Moridae), but can be distinguished by a long filamentous pelvic fin with four to six distal elements, an unequally divided anal 
fin, and an asymmetrical caudal fin. 
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RESUME 

Premier signalement Euclichthys polynemus McCulloch (Teleostei, Paracanlhopterygii, Euclichthyidae) de 
Nouvelle-Caledonie (Ocean Pacifique Sud-Ouest), et remarques sur les caracteres morphologiques de l’espece 

L’espece Australo-asiatique, Euclichthys polynemus McCulloch, dc la famille des Euclichthyidae. est decrite pour la 
premiere fois de la Zone Economique Exclusive de Nouvelle-Caledonie, ou elle semble limitee au mont sous-marin “B”  
(24°55'S, 168°2rE), situ£ sur la partie nord de la Ride de Norfolk au sud-est de la Nouvelle-Caledonie. Ce poisson ressemble 
a un morid£ (famille Moridae), mais s’en distingue par sa nageoire pelvienne formle de quatre-six rayons allonges et 
filamenteux, sa nageoire anale divisee inegalement, et sa nageoire caudale asymetrique. 

INTRODUCTION 

The Eucla cod is a rare benthopelagic fish found in deep slope waters of Australia and New Zealand (Cohen 

et Cl1' 1990). In general appearance it is a typical gadiform with an elongate tapering body covered with small 

cycloid scales, a large head, mouth and eye, fins without spines, and pelvic fins thoracic in position. The 

placement of Euclichthys polynemus in Gadiformes has never been questioned, but its family relationships remain 

enigmatic and controversial. Eucla cods are similar to morid cods in general body shape and appearance and the 

two have often been confused and thought to be closely related. However, several internal characters (e.g. COHEN, 

1984) indicate they are only distantly related and, therefore, the morid cods of New Caledonia are reviewed 
separately (see Paulin & Roberts, this volume). 

Traditionally the Eucla cod has been considered to belong to the family Moridae (McCulloch, 1926: 174; 

Scott, 1962: 82; McCann, 1972: 630) and is still often classified for convenience as a morid (Last et al.y 1983: 

232; Paxton & Hanley, 1989: 299). Svetovidov (1969) showed that the Eucla cod is not a morid due to the 

absence of a connection between the swimbladder and auditory capsule, but its systematic position was considered 

unclear. PAULIN (1983: 88) noted that E. polynemus shared with Melanonus gracilis (Melanonidae) three distinct 

characters: olfactory lobes close to the brain, absence of a swimbladder-inner ear connection, and possession of 

live hypurals in the caudal skeleton. On the basis of these characters Paulin (1983) suggested that Eucla cod 

occupied an evolutionary position between Moridae and Gadidae, and should be placed close to or within the 

family Melanonidae. It was subsequently placed in Melanonidae by May & Maxwell (1986: 197), but has also 

been placed in the family Gadidae (Ayling & Cox, 1982: 150), in its own family Euclichthyidae (Cohen, 1984: 

264; Howes, 1988: 23; Paulin, 1990: 170), and classified as incertae sedis by Fahay & Markle (1984: 266). 

Currently, general consensus is that Euclichthys polynemus should be placed in its own family, Euclichthyidae, 

largely because it can not be placed in any other recognized gadiform family (COHEN, 1984) and has some unique 

morphological characters. Recent critical and rigorous studies of gadiform systematics (Cohen, 1989 and papers 

therein) have failed to resolve the relationships of Euclichthys which was classified by four independent studies as: 

close to the morids and rattails, a sister group of the macrourids, a macrouroid family, and among the gadoids. 

With good reason it was described by Cohen (1989: 2) as still a “problem genus”. 

As part of two cooperative fish research programmes Centre ORSTOM de Noumea and the Museum of New 

Zealand "Te Papa Tongarewa” (formerly the National Museum of New Zealand), Eucla cods were observed and 

collected by the authors who participated in exploratory trawling on seamounts during R. V. "Alis”  cruises Beryx 

2 and 11. In addition, preserved specimens collected during an earlier ORSTOM research cruise off 

New Caledonia and held in the collection of ORSTOM in Museum National d'Histoire Naturelle, Paris, were 

studied. This new material provides the basis for the present review and enables the rare Eucla cod to be described 
for the first time from the New Caledonian Exclusive Economic Zone. 

Source: MNHN, Paris 
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METHODS 

Counts and measurements follow the methods used by HUBBS & LaGLER (1964) and PAULIN (1989a). Precise 

counts of scale rows in longitudinal series from damaged specimens arc difficult to make and these data are 

approximate; count of pelvic fin rays is the number of distal elements, it is unclear from the specimens examined 

whether the first ray is unbranched or branched basally. Morphometric data in the text are expressed as ranges and 

arc given in mm, with percent standard length in parentheses. Vertebral counts include both ural centra. The 

synonymy includes valid name and Australian and New Zealand nomenclature, plus anatomical descriptions. 

Specimens examined are listed under the species account; nine specimens were X-rayed and these are denoted by 

an asterisk. Because morid cods are externally so similar in appearance to Eucla cod, Moridae are included at 

family level in the key to aid field identifications. 
Institutional abbreviations follow the international standards fixed by LEV1TON et aL (1985): NMNZ = 

Museum of New Zealand, Wellington (formerly the National Museum of New Zealand); MNHN = Museum 

national d'Histoire naturelle, Paris. Eucla cods were collected off New Caledonia during three ORSTOM research 

cruises: CHALCAL 2 (see cruise report by RICHER DE FORGES el al., 1987; and exploration summary by RICHER DE 

Forges, 1990). Beryx 2 (Grandperrin & Lehodey, 1992), and Beryx 11 (Grandperrin ei al.. 1993). 

SYSTEMATIC ACCOUNT 

KEY TO EUCLA COD AND MORIDAE FROM NEW CALEDONIAN WATERS 

1 Pelvic fin with 4-6 long filamentous elements; anal fin in two unequal parts, 

a short high anterior portion and a large low posterior portion, length of base 

of first portion about three limes length of second; caudal fin asymmetrical, 

ventral lobe slightly produced.- Euclichthyidae (Euclichthys polynemus) 

1‘ Pelvic fin with 5-6 rays, 0-2 long and filamentous; anal fin single or divided 

into two equal portions: caudal fin symmetrical.Moridae (sec Paulin & Roberts, this volume) 

Family EUCLICHTHYIDAE 

Diagnosis. — First neural spine free; no otophysic connection; caudal fin asymmetrical with four hypurals 

nearly fused to two (COHEN. 1984: 263). Cranial muscle adductor arcus palatini divided by a strong ligament 

running from the lateral ethmoid and palatine to the medial face of the hyomandibular (HOWES, 1988: 24). 

Remarks. — Family interrelationships are poorly understood. Comprising one monotypic genus (Svetovidov, 

1969; COHEN. 1984; PAULIN. 1989h) for the Eucla cod which is benthopelagic at 200-1,000 m depth, found in 

deep subtropical-warm temperate Australasian waters, no commercial importance. 

Genus EUCLICHTHYS McCulloch, 1926 

Euclichthys McCulloch, 1926: 174 (masculine; type species Euclichthys polynemus McCulloch by original designation, also 

monotypic). 

Diagnosis. — As for family. 
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Euclichthys polynemus McCulloch, 1926 

Fig. 1, Table I 

Euclichthys polynemus McCulloch, 1926: 174, plate 44. fig. 2 (original description, type locality off Eucla, Great Australian 
Bight, Australia). 

Euclichthys polynemus: Munro, 1938: 62, fig. 439 (description). — SCO'IT, 1962: 82, fig. (description) — McCANN, 1972: 
630 (description. New Zealand). — Ayling & Cox, 1982: 150, fig. (description). — Last et al., 1983: 232, fig. 21.3 
(description). — Cohen, 1984: 263 & 264, fig. 137 (description, classification). — Fahay & Markle, 1984: 266, Table 72 
(description). — May & Maxwell, 1986: 197, fig. (description). — Howes, 1987: 628. fig. 2c (palatine articulation). — 

Howes, 1988: 23, figs. 14-15 (cranial muscles and ligaments). — Markle, 1989: 82, figs. 11A, 16. 17A (pectoral and caudal 
skeleton, classification). — Nolf & Steubaut, 1989: 92, fig. IB (otolith description, classification). — Okamura, 1989: 
138, figs. 2B. 3C, 5 (cranium, vertebral region and luminous organ, classification). — Patterson & Rosen, 1989: 16. figs. 6. 
12A (caudal skeleton and dorsal gill  arch). — Paulin et al., 1989: 121 (diagnosis, key). — Paxton & Hanley, 1989: 299 
(synonymy). — Cohens al, 1990: 18, fig. 29 (description). — Howes & Crimmen, 1990: 170, fig. 15D (basihyal and 
dorsohyals). — Paulin, 1990: 170, fig. (description, New Zealand). 

Material examined - 13 specimens, 187.5-273.0 mm SL. 
Norfolk Ridge. Chalcal 2: stn CH7, 24°55.50’S, 168°21.10’E (seamount "B", southeast of New Caledonia). 494-590 m 

depth, bottom trawl, R. V. “Coriolis", 28 October 1986: 4 specimens, 209-273 mm SL (MNHN 1995-1001)*. 
Beryx 2: stn 5, 24°56.05’S, 168°21.20’E (seamount "B", southeast of New Caledonia), 535-545 m depth, bottom trawl, 

R. V. "Alis", 24 October 1991: 3 specimens, 187.5-203 mm SL (NMNZ-P.27455)*. - Stn 19, 24°55.80,S. 168°22.30*E 
(seamount “B",  southeast of New Caledonia), 550-700 m depth, bottom trawl, 30 October 1991: 2 specimens, 213-239 mm SL 
(NMNZ-P.27475)*. 

Beryx 11: stn C3, 24°54.60,S. 168°21.60’E (seamount “B",  southeast of New Caledonia), 502-610 m depth, bottom trawl. 
R. V. "Alis", 14 October 1992: 2 specimens, 230-243.5 mm SL (NMNZ-P.29408) — Sin C4. 24°50.75’S, 168°21.86’E 
(seamount “B",  southeast of New Caledonia), 550-920 m depth, bottom trawl. 14 October 1992: 2 specimens, 212-243 mm SL 
(NMNZ-P.29228). 

DIAGNOSIS. - As for family. Euclichthys polynemus differs from all morid cods, with which it is superficially 

most similar, by lacking a horizontal diaphragm within the posterior chamber of the swim bladder (Paulin, 1988), 

no swim bladder-auditory capsule connection (SVETOVIDOV, 1969), adductor arcus palatini muscle divided by a 

strong ligament (Howes, 1988), and only a single sulcus groove on the otoliths. Field characters which enable the 

Eucla cod to be distinguished from morid cods include the long filamentous pelvic fins comprised of four to six 

distal elements, the unequally divided anal fin, and the asymmetrical caudal fin. 

DESCRIPTION. - Body elongate, narrow and compressed posteriorly, greatest depth at origin of first dorsal fin, 

thereafter tapering to a narrow caudal peduncle. Snout rounded, its length less than diameter of the eye. Teeth 

small villiform,  none on vomer. First dorsal fin short, high, first ray minute, fin separated from second by a short 

space. Anal fin long with a short high anterior portion, followed by a long, low posterior portion with fin rays 

increasing in length posteriorly. Pelvic fins comprising four (COHEN, 1990), five (n = 1) or six (n = 12) long 

filamentous distal elements reaching beyond anus. Caudal fin rounded, asymmetrical with a longer lower lobe. 

Measurements (in mm, % SL in parenthesis). Standard length 187.5-273.0; head length 36.9-59.5 (19.6-21.7), 

head width 16.5-25.6 (7.5-10.3); body depth at origin of first dorsal fin 28.0-52.1 (14.9-19.2); caudal peduncle 

depth 3.4-4.8 (1.5-1.9); orbit diameter 10.8-17.4 (5.5-6.3); interorbital width 7.1-10.6 (3.0-4.1); snout length 9.1- 

15.1 (4.8-6.1); maxilla length 21.4-35.5 (10.5-13.0); length of pectoral fin 26.4-43.5 (12.5-16.3); length of pelvic 

fin 44.0-88.0 (22.5-32.3); length of longest ray of first dorsal fin 28.3-38.5 (12.7-15.5), length of longest ray of 

second dorsal fin 15.1-22.8 (7.3-9.4); length of longest ray of anal fin 19.5-28.7 (8.9-11.7); predorsal length 42.1- 
72.6 (22.4-32.2); preanal length 77.5-104.5 (35.2-42.4). 

Meristics. Frequency distributions of selected meristic characters are given in Table 1. First dorsal fin rays 1 + 

12-15; second dorsal fin rays 78-88; anal fin rays 14-17 + 75-88 = 94-103; pectoral fin rays 18-22; pelvic fin ray 

distal elements 5-6; total caudal fin rays 39-44; gill  rakers 5-6 +15-18; oblique scale rows in longitudinal series 
130-150; vertebrae 68-73. 

Source; MNHN. Paris 
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Table 1. — Frequency distributions of selected mcristic characters of Euclichthys polynemus McCulloch, 1926, 

from New Caledonia. Count includes 2 ural centra of vertebrae. 

2nd dorsal fin rays 78 79 80 81 82 83 84 85 86 87 88 

1 - - 2 2 - 1 1 3 - 3 

1st + 2nd anal Fin rays 94 95 96 97 98 99 100 101 102 103 

1 - - - 3 - 4 1 - 2 

Caudal Fin rays 39 40 41 42 43 44 

1 4 3 3 - 2 

Vertebrae 68 69 70 71 72 73 

3 1 2 1 1 1 

Fig. 1. — Euclichthys polynemus McCulloch, 1926. specimen of 213 mm SL (NMNZ-P.27475), Beryx 2, sin 19. 24°54.2'S, 
168°21.7’E (seamount "B'\ southeast of New Caledonia), bottom trawl at 510-519 m depth, R. V."A//s,\ 30 October 1991. 
Drawn by Helen Casey. 

Coloration (from fresh and frozen specimens). Head and body silvery white, more silvery laterally and white 

on mid portion of abdomen. Lips, throat, branchiostegals, anterior abdomen and region around anus deep bluish 

black. First dorsal fin black with a prominent while spot medially, tips of second dorsal fin black. Anal Fin dusky 

brown. Pectoral fin pale. 

Coloration (from preserved specimens). Head and body pale pinkish to yellowish tan. lower sides of head and 

operculum silvery. Lips, throat and branchiostegals black, becoming bluish towards abdomen. Region around anus 

bluish black; base of first part of anal Fin pale. First dorsal fin bluish black basally, white medially and black on 

distal third; second dorsal with black margin; anal fin rays faint brownish black. Pectoral Fin pale. 

SourceMNHN. Pans 
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DISTRIBUTION. — Known from specimens taken on Seamount “B”  (24°55’S, 168°2rE), southeast of 

New Caledonia, at 494-920 m depth; also known from New Zealand waters north of the Chatham Rise, at 250-920 

m depth, and southern Australian waters from Queensland to Western Australia and off the Northwest Shelf, at 

250-820 in depth (May & Maxwell, 1986: 197; Paxton & Hanley, 1989: 299; Paulin, 1990: 170; this study). 

Given the wide distribution of Eucla cod in Australasian waters and its benthopelagic life style, it is surprising 

that E. polynemus has only been taken from one locality (seamount "B”)  in New Caledonian waters. This 

restricted distribution appears to be real because the fish fauna of neighbouring seamounts has been explored by 

the same vessels using the same sampling gear in similar habitats without capturing Eucla cod (e.g., see Richer de 

forges, 1990, and cruise reports by Richer deForges et al., 1987; Grandperrin & Lehodey, 1992; 

Grandperrin et al., 1993). Paulin & Roberts (1997) record the morid Tripterophycis svetovidovi as also 
confined to seamount “B 

Intriguing differences in fish faunal composition, dominant benthos and substratum type as well as differences 

in topographic and hydrographic characteristics have been observed between adjacent seamounts in this area 

southeast of New Caledonia (e.g., Richer DE FORGES, 1987; Lehodey et al., 1993; pers. obs.). These differences 

are not yet fully documented and are far from being understood. Further survey of the biotic and abiotic 

characteristics of these rich Norfolk Ridge seamounts is required. 

REMARKS. — Meristic and morphometric characters of Euclichthys polynemus have not been well described 

previously and, therefore, there are little data available on character variation. In the original description 

McCulloch (1926) had 28 specimens, but only described characters from the holotype. Most subsequent 

taxonomic treatment of the species simply reproduced McCulloch’s data without describing character variation 

from additional specimens. A revision ot Eucla cod based on Australian specimens particularly from the type 
locality off Eucla is needed. 

In general, meristic characters of New Caledonian specimens agree with available of E. polynemus from 

Australia and New Zealand, e.g., second dorsal fin rays 78-88, cf. 74-88 (McCULLOCH, 1926; McCann, 1972; 

May & Maxwell, 1986; Paulin, 1990); caudal fin rays 39-44, cf. 34-41 (McCann, 1972; Fahay & Markle, 

1984); vertebrae 68-73, cf. 70 (Fahay & Markle, 1984). 

There is some confusion about the number of pelvic fin rays; counts in the literature range from 4-6 rays and 0- 

3 branches. McCulloch (1926: 174, plate 44 fig. 2) described the pelvic fin as narrow based, composed of “five  

Iree filamentous rays, of which the anterior is divided into two” and illustrated the holotype with five rays, the first 

bifurcating at mid-length giving a count of six elements distally. In subsequent descriptions including the present 

study it is unclear whether the first pelvic ray is bifid or trifid (branching basally) or single: McCann (1972: 632, 

fig. 15) recorded "five elongated undivided rays” with five distal elements illustrated; LAST et al. (1983: 232, 

fig. 21.3) gave “5 separate elements” and reproduced McCulloch’s figure; CDhen (1984, fig. 137) illustrated six 

distal elements; Fahay & Markle (1984, table 72) listed five rays; May & Maxwell (1986: 197) stated “4 long 

rays...first ray ...branched into 3 filaments about one-third distance from its base” and reproduced McCulloch’s 

figure; and Cohen in Cohen et al. (1990: 18, fig. 29) recorded ”4 long, completely separate filamentous rays” 

and illustrated lour distal elements. The present count of 5-6 pelvic fin ray elements is, nevertheless, within the 
published variation of 4-6. 

Only count of total anal fin rays appears to differ from previous descriptions, viz.: 94-103, cf. 92 

(McCulloch, 1926 and subsequently repeated by Fahay & Markle, 1984, and May & Maxwell, 1986). Two 

Eucla cod described from the Three Kings Ridge, northern New Zealand EEZ, have been reported with 90-94 total 
anal fin rays (Paulin, 1990). 

Due to the absence of character variation in published counts of anal fin rays, it is difficult to assess the 

significance of the higher range of counts found in New Caledonian specimens. Therefore, a conservative 

approach is taken and this difference is here attributed to the very low sample size from Australian waters. It is 

expected that further investigation of character variation in Australian specimens will  show an overlapping range 

in anal fin ray count with those from New Caledonia. Clearly, further work involving detailed character 

description and analysis is needed to help resolve euclichthyid systematic problems at both the species and family 
level. 
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